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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1-7, in the reply filed on 
August 9, 2006 is acknowledged. 

Claim Objections 

2. Claims 1-7 are objected to because of the following informalities: Each claim 
must be the object of a sentence starting with "I claim: A method" or "We claim: A 
method" or equivalent phrase such as "What is claimed is: A method...". See MPEP 
section 608.01 (m).. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-3, 5 and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Grunau et al. (Nucleic Acids Res. (2001) 29: e65, 1-7). 

Grunau teaches a method for the conversion of a cytosine base in a nucleic acid 
to an uracil base (for overview, see Abstract and p. 3, column 2, lines 21-28) 
comprising: 

a) incubating a solution comprising the nucleic acid for a time period of 1.5 to 3.5 
hours at a temperature between 70 and 90°C, wherein the concentration of bisulfite in 
the solution is between 3 M and 6.25 M and wherein the pH value of the solution is 
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between 5.0 and 6.0, whereby the nucleic acid is deaminated (deamination of the DNA 
was achieved by treating alkaline denatured DNA with either of two bisulfite solutions, 
one at between 3.87-4.26 M bisulfite and the other at 5.2-5.69 M bisulfite, at 
temperatures in the range of 0-90°C including 80 and 85°C and at a final pH adjusted to 
5.0, and for periods of either 1 hour or 4 hours, such that the DNA was exposed to 
bisulfite at the latter time for 1 .5 to 3.5 hours during the 4-hour incubation, p. 2, column 
1 , line 33 to column 2, line 26 and Table 1), and 

b) incubating the solution comprising the deaminated nucleic acid under alkaline 
conditions whereby the deaminated nucleic acid is desulfonated (the DNA was 
desulfonated by addition of 3M NaOH solution to a buffered DNA solution at pH 8, p. 2, 
column 2, lines 27-35). 

With regard to claim 2, Grunau teaches a method wherein in step a) the 
temperature is between 75 and 85°C (the DNA is treated at 80 or 85°C during the 
deamination procedure, p. 2, column 2, lines 20-26 and Table 1). 

With regard to claim 3, Grunau teaches a method wherein the concentration of 
bisulfite is between 3.2 M and 6 M (either of two bisulfite solutions is used for 
deamination, one at between 3.87-4.26 M bisulfite and the other at 5.2-5.69 M bisulfite, 
p. 2, column 1, line 33 to column 2, line 1 and column 2, lines 17-19). 

With regard to claims 5 and 6, Grunau teaches a method wherein the time period 
is between 1.75 and 3 hours, or between 2 and 3 hours (the time period of incubation is 
either 1 or 4 hours, such that such that the DNA was exposed to bisulfite at the latter 
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time for 1 .5 to 3.5 hours or 2 to 3 hours during the 4-hour incubation, p. 2, column 2, 
lines 20-26 and Table 1). 

Claim Rejections - 35 (JSC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Grunau et 
al. (Nucleic Acids Res. (2001) 29: e65, 1-7) in view of Hayatsu et al. (Biochemistry 
(1970) 9: 2858-2865). 

Grunau teaches the limitations of claims 1-3, 5 and 6 as discussed above. 
Grunau does not teach a method wherein the pH value of the solution is between 
5.25 and 5.75. 
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With regard to claim 4, Hayatsu teaches a method of deamination of cytosine to 
uracil in 3M bisulfite solutions at pH values between 4 and 6.5 (p. 2862, column 1, line 
31 to column 2, line 11). 

Hayatsu does not teach a method of deamination of a cytosine base to a uracil 
base in a nucleic acid at temperatures between 70 and 90°C, for time periods of 1 .5 to 
3.5 hours. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to combine the methods of Grunau and Hayatsu for 
deamination of a cytosine base to a uracil base in a nucleic acid at a pH of between 
5.25 and 5.75 since both references teach that efficient conversion takes place at either 
pH 5 or pH 6 (see Grunau, Table 1 for pH 5 and Hayatsu, p. 2862, column 2, lines 1-4 
for pH 5-6) under similar conditions of reagent concentrations, as well as time of 
exposure to the bisulfite reagent Thus, an ordinary practitioner would have been 
motivated to combine the methods of Grunau and Hayatsu for efficient conversion of a 
cytosine base to a uracil base in a nucleic acid at a pH of 5.5 since it would require only 
routine optimization of reaction conditions in this narrow pH range that are known to be 
efficient for cytosine deamination. This is consistent with the Federal Circuit decision in 
In re Peterson , 65 USPQ2d 1379, 1382 (Fed. Cir. 2003) "We have also held that a 
prima facie case of obviousness exists when the claimed range and the prior art range 
do not overlap but are close enough such that one skilled in the art would have 
expected them to have the same properties." Thus, an ordinary practitioner would have 
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recognized from the results that the pH could be adjusted to maximize the desired 

results. As noted in In re Aller, 105 USPQ 233 at 235, 

More particularly, where the general conditions 
of a claim are disclosed in the prior art, it is 
not inventive to discover the optimum or workable 
ranges by routine experimentation. 

Routine optimization is not considered inventive and no evidence has been presented 

that the selection of specific pH was other than routine, that the products resulting from 

the optimization have any unexpected properties, or that the results should be 

considered unexpected in any way as compared to the closest prior art. As noted, a 

skilled artisan would expect pH values of 5.0, 6.0 and values in between to have 

identical properties in the deamination of cytosine bases to uracil bases in DNA. Thus, 

an ordinary practitioner would have recognized that the results could be adjusted to 

maximize the desired results. 

8. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Grunau et 
al. (Nucleic Acids Res. (2001) 29: e65, 1-7) in view of Hayatsu et al. (Biochemistry 
(1 970) 9: 2858-2865) and further in view of Olek et al. (Nucleic Acids Res. (1996) 24: 
5064-5066). 

Grunau teaches the limitations of claims 1-3, 5 and 6 as discussed above. 

With regard to claim 7, Grunau teaches a method wherein in step a) the 
temperature is 80°C (the DNA is treated at 80 or 85°C during the deamination 
procedure, p. 2, column 2, lines 20-26 and Table 1) and the time period is between 2 
and 3 hours (the time period of incubation is either 1 or 4 hours, such that such that the 
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DNA was exposed to bisulfite at the latter time for 2 to 3 hours during the 4-hour 
incubation, p. 2, column 2, lines 20-26 and Table 1). 

Grunau does not teach a method wherein the pH value of the solution is 5.5 and 
the concentration of the bisulfite solution is 5M. 

Hayatsu teaches a method of deamination of cytosine to uracil in 3M bisulfite 
solutions at pH values between 4 and 6.5 (p. 2862, column 1, line 31 to column 2, line 
11). 

Hayatsu does not teach a method of deamination of a cytosine base to a uracil 
base in a nucleic acid at 80°C in a 5M bisulfite solution for time periods of 2 to 3 hours. 

With regard to claim 7, Olek teaches a method of bisulfite treatment of 
chromosomal DNA to convert cytosine bases to uracil bases using a solution of 5M 
bisulfite (p. 5065, column 1 , lines 6-1 1 ) at pH 5, and treating for 4 hours at 50°C. 

Olek does not teach a method of deamination of a cytosine base to a uracil base 
in a nucleic acid at 80°C at a pH of 5.5 for time periods of 2 to 3 hours. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to combine the methods of Grunau, Hayatsu and Olek for 
deamination of a cytosine base to a uracil base in a nucleic acid at a pH of 5.5, a 
temperature of 80°C, a bisulfite concentration of 5 M, and exposure to bisulfite for 2-3 
hours since all three references teach that efficient conversion takes place at pH values 
in the range of 5-6 as well as under similar conditions of temperature, reagent 
concentrations, and reaction times (see Grunau, Table 1 for pH 5, Hayatsu, p. 2862, 
column 2, lines 1-4 for pH 5-6, and Olek, p. 5065, column 1, lines 6-11). Thus, an 
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ordinary practitioner would have been motivated to combine the methods of Grunau, 

Hayatsu and Olek for efficient conversion of a cytosine base to a uracil base in a nucleic 

acid since it would require only routine optimization of reaction conditions in the pH, 

temperature, bisulfite concentration, and exposure time ranges that are known to be 

efficient for cytosine deamination. This is consistent with the Federal Circuit decision in 

In re Peterson . 65 USPQ2d 1379, 1382 (Fed. Cir. 2003) "We have also held that a 

prima facie case of obviousness exists when the claimed range and the prior art range 

do not overlap but are close enough such that one skilled in the art would have 

expected them to have the same properties." Thus, an ordinary practitioner would have 

recognized from the results that the pH, temperature, reagent concentration, and 

reaction time could be adjusted to maximize the desired results. As noted in In re Aller, 

105 USPQ-233 at 235, 

More particularly, where the general conditions 
of a claim are disclosed in the prior art, it is 
not inventive to discover the optimum or workable 
ranges by routine experimentation. 

Routine optimization is not considered inventive and no evidence has been 

presented that the selection of specific reaction conditions was other than routine, that 

the products resulting from the optimization have any unexpected properties, or that the 

results should be considered unexpected in any way as compared to the closest prior 

art. As noted, a skilled artisan would expect pH values of 5.0, 6.0 and values in 

between to have identical properties in the deamination of cytosine bases to uracil 

bases in DNA, as well as bisulfite concentrations in the range of 4-6 M, temperatures 

between 50 and 80°C, and varying reaction times up to 4 hours. Thus, an ordinary 
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practitioner would have recognized that the results could be adjusted to maximize the 
desired results. 

Conclusion 

9. Claims 1-7 are rejected. No claims are allowable. 

Correspondence 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David C. Thomas whose telephone number is 571-272- 
3320. The examiner can normally be reached on 5 days, 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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